The development of olfactory and hippocampal pathways in the brain of the rat.
The temporal order of development of olfactory, hippocampal and thalamocortical connections has been determined by light microscopy. Scalpel lesions were made to interrupt these connections and the resulting terminal degeneration was stained by Eager's method (1970). A post-operative survival time of one to four days was used. Evidence of the development of these connections was first obtained at the following ages: Olfactory mucosa to olfactory bulb: axon fascicles by 16 days of gestation and terminals in glomeruli at birth; Olfactory bulb to prepyriform cortex at birth; Prepyriform to entorhinal cortex at 13 days after birth; Entorhinal cortex to hippocampus (the perforant path) at 9 days; Hippocampal dentate-Ammonic mossy fibres at 9 days; Hippocampal efferent projection to the septum at birth; Subicular projections to the anterior thalamus at birth and to the mammillary body at 6 days; Hippocampal commissural connections at birth; Corticothalamic and thalamocortical connections by 2 days. These results are discussed in relation to the question of how the development of brain connections is programmed.